This investigation studied attainment in students with autism spectrum disorders (ASDs) who were taking modules by distance learning with the UK Open University in 2012. Students with ASDs who had no additional disabilities were as likely as nondisabled students to complete the modules that they had taken, to pass the modules that they had completed and to obtain good grades for the modules that they had passed. Students with ASDs who had additional disabilities were less likely than nondisabled students to complete the modules that they had taken, but they were as likely as nondisabled students to pass the modules that they had completed and to obtain good grades for the modules that they had passed. Their lower completion rate presumably reflects the impact of their additional disabilities rather than their ASDs. In distance education, at least, students with ASDs tend to perform on a par with their nondisabled peers.
Introduction
Changes in diagnostic procedures and a heightened public awareness over the last 25 years have led to a marked increase in the numbers of children diagnosed with autism spectrum disorders (ASDs) (Fombonne, 2009; Newschaffer et al., 2007; Smeeth et al., 2004) . Many of these children are now eligible to enter higher education, and the last 10 years have seen a corresponding increase in the numbers of students with ASDs. In the UK, the Higher Education Statistics Agency did not collect separate statistics about such students before the academic year [2003] [2004] . In that year, however, it recorded that 80 UK-domiciled students with ASDs had been admitted to their first year of study at UK institutions. In contrast, in [2012] [2013] , it recorded that 1,995 UK-domiciled students with ASDs had been admitted to their first year of study.
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Over the same period there has been an increased interest on the part of researchers in the experiences of these students, the accommodations that they might need, and the attitudes of their teachers (e.g. Chown & Beaven, 2012; Gobbo & Shmulsky, 2014; McKeon, Alpern, & Zager, 2013; M. Taylor, 2005; Thierfeld Brown, Wolf, & Wenzel, 2014; VanBergeijk, Klin, & Volkmar, 2008; White, Ollendick, & Bray, 2011) . A key issue appears to be the heightened level of social anxiety and other psychiatric difficulties that are experienced by students with ASDs (Freeth, Bullock, & Milne, 2013; Kanne, Christ, & Reiersen, 2009; Van Hees, Moyson, & Roeyers, 2015) . Nevertheless, very little is known about the attainment of these students in higher education.
At a local level, the number of students with ASDs within a single institution may be too small to make reliable comparisons with the attainment of students without disabilities.
As a result, researchers have tended to rely on small-scale qualitative investigations of the experiences of students with ASDs. For example, M. Taylor (2005) reported the results of a Students with autism spectrum disorders 4 case study that involved just three such students. Studies of this sort provide valuable information that can be used to promote the development of support services, but they do not provide evidence on the more fundamental question of the attainment of students with ASDs.
One higher education institution that recruits large numbers of people with disabilities is the UK Open University, which offers degree programmes by distance education. Indeed, for some people with disabilities, distance learning may be the only practical means of access to higher education (Newell & Debenham, 2009) . Online distance learning might also be a more congenial mode of study for people with social anxiety or other psychiatric difficulties.
Accordingly, the present study was carried out to compare academic attainment in students with ASDs and in nondisabled students who were taking Open University modules. The first part of the analysis describes the demographic characteristics of students with ASDs and nondisabled students. The second part compares completion rates, pass rates and grades in students with ASDs and nondisabled students. The third part compares completion rates, pass rates and grades when differences in demographic variables are taken into account.
Context
The Open University was set up in 1969 to provide degree programmes by distance education across the UK. It accepts all applicants over the normal minimum age of 16 onto most of its undergraduate modules without imposing any formal entrance requirements. Initially, nearly all of its modules were delivered by correspondence materials, combined with television and radio broadcasts, video and audio recordings, tutorial support offered at a local level, and (in some cases) week-long residential schools. In more recent years, the University has made increasing use of computer-based support, particularly CD-ROMs, dedicated websites and computer-mediated conferencing. Moreover, nowadays many students are recruited from Students with autism spectrum disorders 5 other European countries, and on some modules they are recruited from around the world.
The Open University's arrangements for undergraduates traditionally had a modular structure in which prerequisite requirements were minimised and students were not restricted to prescribed schemes of study. Students enrolled for individual modules rather than for entire degree programmes, and they qualified for a bachelor's degree when they had gained the appropriate number of credit points (equivalent to three years' full-time study) from modules that they had passed. Most of the University's modules are worth 30 or 60 credit points, on the basis that full-time study consists of modules worth 120 credit points in any calendar year. Students may register for two or more modules at a time up to a maximum load of 120 credit points. 
Students with ASDs
In 2012, a total of 175,924 students registered for undergraduate modules with the Open University, of whom 115,086 (or 65.4%) had registered for a single module, 38,780 (or 22.0%) had registered for two modules and 22,058 (or 12.5%) had registered for three or more modules. At the time of their registration, the students had been asked to declare whether they had a disability or additional requirements. Those students who did so declare were followed up by telephone to establish the nature of their disabilities and the accommodations or other support that they might require. It is important to note that the prevalence of particular disabilities is based on self-report rather than clinical assessment.
Of the 175,924 students, 21,083 (or 12.0%) had declared that they had one or more disabilities. Information about the nature of these students' disabilities was recorded using the checklist shown in Table 1 . The list includes symptoms and medical conditions as well as disabilities in a narrow sense, and this may have contributed to the fact that 9,007 (or 42.7%) Students with autism spectrum disorders 6 of the students had been recorded as having more than one disability. Of the 175,924 students who registered in 2012, 552 (or 0.31%) had declared that they had ASDs. Within this subgroup, 209 were recorded as having only this disability, whereas 343 were recorded as having one or more additional disabilities. In short, 62% of students with ASDs had one or more additional disabilities. Among the latter students, the most common additional disabilities were mental health difficulties (208 students), dyslexia or other specific learning difficulty (138 students), fatigue or pain (92 students) and unseen disabilities (67 students).
3 This is consistent with the general pattern of co-morbidity reported in the research literature (Kanne et al., 2009; VanBergeijk et al., 2008) .
The Open University adopts a systematic and holistic approach to the support of students with ASDs. Information about ASDs is widely available across the University for the benefit of students, teachers and support staff. Students with ASDs may be encouraged to appoint an advocate to facilitate their communications with the University especially with regard to their specific requirements. Teachers are expected to be flexible and supportive with regard to the administration, timing and wording of assessments and to provide suitable preparation and accommodation, especially for examinations. Students may be provided with a mentor or a non-medical helper to provide study-related (but not subject-specific) support or with technical or human support (e.g. an amanuensis) for assessments. They can also be provided with assistive technology to address reading or writing challenges. Tutors are expected to familiarise themselves with students' need for reasonable adjustments, and they may be asked to provide additional individual support sessions.
Students taking Open University modules are different from other students in UK higher education, especially in terms of their age and their educational background.
Moreover, it might have been their additional disabilities rather than their ASDs which had led some students with ASDs to study with the Open University. The following analyses therefore compare three groups of students: the students with no disability; the students with ASDs only; and the students with ASDs plus additional disabilities ('ASDs plus').
Age Table 2 shows the age distributions of these three groups. (Relevant data were missing for four students.) A chi-squared test showed that these were significantly different from each other, ² ( (Insert Table 2 about here)
Gender
ASDs are more common in boys than in girls by a factor of between 4:1 and 5:1, although the disparity is less in children who are cognitively impaired (see Fombonne, 2005; Smeeth et al., 2004) . Table 3 shows the percentages of women in the three groups of students. (Relevant data was missing for one student.) A chi-square test showed that these were significantly different from each other, ²(2, N = 155,392) = 134.02, p < .001. Further tests showed that the proportion of women was significantly lower in the students with ASDs plus than in the Students with autism spectrum disorders 8 nondisabled students and significantly lower in the students with ASDs only than in the students with ASDs plus, consistent with differences in the overall prevalence of ASDs.
(Insert Table 3 about here)
Entrance qualifications
The Open University accepts applicants over the minimum age of 16 onto most of its modules without imposing formal entrance requirements. The students' highest educational qualifications before joining the Open University were classified into three categories by comparison with the General Certificate of Education, Advanced Level (GCE A-Level), which is the main university entrance qualification in the UK: low, less than two passes at GCE A-Level or the equivalent; medium, two or more passes at GCE A-Level, the normal minimum entry requirement at other UK universities, or the equivalent; and high, qualifications beyond GCE A-Level. Table 3 shows the distributions of prior qualifications for the three groups of students. (Relevant data were missing for 260 students.) A chi-square test showed that these were significantly different from each other, ²(4, N = 155,133) = 31.91, p < .001. Further tests showed that the nondisabled students tended to have higher qualifications than the students with ASDs only or the students with ASDs plus, but that the two latter groups were not significantly different from each other. This may reflect reduced opportunities and support for students with ASDs in secondary and further education.
Socioeconomic circumstances
On the basis of their personal circumstances, Open University students could apply for financial assistance towards the cost of their registration fees and study materials. The award of such assistance may be taken as a rough proxy for lower socioeconomic circumstances. Table 3 shows the percentages of students receiving such assistance in the three groups. A chi-square test showed that these were significantly different from each other, ²(2, N = 155,393) = 122.63, p < .001. Further tests showed that the proportion of students receiving financial assistance was significantly lower in the nondisabled students than in the students with ASDs only and the students with ASDs plus, but that the two latter groups were not significantly different from each other. In fact, Open University students with disabilities of all kinds are more likely to be receiving financial assistance than are nondisabled students (Richardson, 2010) .
Subject of study
The students were classified according to their subject of study into the 10 categories in Table   4 . Students registered for two or more modules were classified according to the first module for which they had registered. (Openings modules are intended for students who are new to higher education or who are switching to a new area of study. They are all assessed simply on a pass/fail basis.) Table 4 shows the percentages of students across the 10 subjects in each of the three groups. A chi-square test showed that these were significantly different from each other, ²(18, N = 155,393) = 79.12, p < .001. Further tests showed that the nondisabled students were significantly different from both the students with ASDs only and the students with ASDs plus but that the two latter groups were not significantly different from each other. Table 4 shows that students with ASDs were more likely than the nondisabled students to be studying mathematics and computing or technology but that they were less likely than the nondisabled students to be studying health and social care, education or business and law.
(Insert Table 4 about here)
Completion rates, pass rates and grades
Out of the 258,820 module registrations at the Open University in 2012, 176,788 (or 68.3%) led to successful completion. Table 5 shows the completion rates for the students in the three groups. A chi-square test showed that these were significantly different from each other, ²(2, N = 227,744) = 15.37, p < .001. Further tests showed that the completion rate was significantly higher in the nondisabled students than in the students with ASDs plus, but that the students with ASDs only were not significantly different from either of these groups.
(Insert Table 5 about here)
Of the 176,788 completions, 163,366 (or 92.4%) led to passes. Table 5 shows the pass rates for the students in the various disability categories. A chi-square test showed that these were significantly different from each other, ²(2, N = 157,206) = 6.71, p = .04. However, none of the pairwise comparisons among these three groups yielded a significant result.
Although some modules were assessed simply on a pass/fail basis, on many modules the passing students were awarded grades between 1 (distinction) and 4 (bare pass). Grades 1 and 2 can be regarded as 'good' grades that would merit the award of a good degree. 4 Out of the 85,944 registrations that led to a grade, 44,382 (or 51.6%) led to a good grade. Table 5 shows the distributions of grades and the percentages of good grades for the three groups of students. A chi-square test showed that these percentages were not significantly different from each other, χ²(2, N = 76,844) = 2.64, p = .27. In fact, students with ASDs only were, if anything, more likely than nondisabled students to obtain good grades.
One possibility is that attainment varied across the three groups because they tended to choose modules in different subjects. This notion can be tested by examining the interaction between the variation across the three groups and the effect of subject of study.
This interaction was not significant in the case of the completion rates, ²(18, N = 227,744) = 13.12, p = .79, the pass rates, ²(18, N = 157,206) = 28.36, p = .06, or good grades, ²(16, N = 76,844) = 19.92, p = .22. In other words, the pattern of attainment in nondisabled students, students with ASDs only and students with ASDs plus was similar across the different subjects, and so any differences in attainment are not due to different choices of subject.
Controlling for the effects of demographic characteristics
The analyses that have been described thus far have shown that the three groups of students vary with regard to the likelihood of their completing their modules. In other words, simply at a descriptive level, ASDs play a statistically significant role in predicting attainment.
However, the three groups of students also vary with regard to age, gender, prior qualifications and socioeconomic circumstances. It follows that any apparent variation in the completion and attainment of students with ASDs is confounded with variations in their completion and attainment related to these demographic characteristics. Hierarchical logistic regression analyses were carried out to control for possible effects of age, gender, prior qualifications and financial assistance on completion and attainment in these students.
The results are reported in terms of odds ratios, which can be explained briefly as follows. If the probability of the members of Group 1 exhibiting a particular outcome is p 
33). The odds ratio is the ratio between these odds (i.e. [p/(1 − p)]/[q/(1 − q)], which equals [p(1 − q)]/[q(1 − p)]).
In this case, the ratio between the odds is 1.50/2.33 = 0.64. In other words, the odds of the members of Group 1 exhibiting the relevant outcome are 64% of the odds of the members of Group 2 exhibiting that outcome. Odds ratios vary from 0 (when p = 0 or q = 1) to infinity (when p = 1 or q = 0). An odds ratio of 1 means that there is no difference in the odds of the two groups' members exhibiting the outcome (when p = q);
an odds ratio less than 1 means that the members of Group 1 are less likely to exhibit the outcome than are the members of Group 2; and an odds ratio greater than 1 means that the members of Group 1 are more likely to exhibit the outcome than are the members of Group 2.
Whether an odds ratio is significantly different from 1 depends on the odds ratio itself and on the number of members in each group. Table 6 shows the odds ratios comparing the students with ASDs with the nondisabled students in terms of the completion rate, the pass rate and the proportion of good grades. The numbers in the three left-hand columns are unadjusted and correspond to the data in Table 5 . For instance, the odds of the students with ASDs only completing their modules were 9% (i.e. [1 -0.91]  100) less than the odds of nondisabled students completing their modules. The numbers in the three right-hand columns are adjusted for the possible effects of age, gender, prior qualifications and financial assistance (all treated as categorical variables).
For instance, the odds of the students with ASDs plus completing their modules were 20% (i.e. [1 -0.80]  100) less than the odds of nondisabled students completing their modules when these other characteristics had been taken into account.
(Insert Table 6 about here)
In the case of the completion rates, the combined effects of age, gender, prior qualifications and financial assistance were highly significant, χ²(10, N = 227,408) = 3154.72, p < .001. Students aged less than 30 were less likely to complete their modules than were older students, χ²(6, N = 227,408) = 416.72, p < .001; women were more likely to complete their modules than were men, χ²(1, N = 227,408) = 28.27, p < .001; students with medium or high prior qualifications were more likely to complete their modules than were students with low qualifications, χ²(2, N = 227,408) = 1754.57, p < .001; and students who had financial assistance were less likely to complete their modules than were students who did not, χ²(1, N = 227,408) = 490.52, p < .001. When these effects had been statistically controlled, the completion rates for the three groups of students were still significantly different from each other, χ²(2, N = 227,408) = 6.18, p = .046. Table 6 shows that the completion rate was significantly lower in the students with ASDs plus than in the students with no disabilities but not in the students with ASDs only.
In the case of the pass rates, the combined effects of age, gender, prior qualifications and financial assistance were highly significant, χ²(10, N = 156,996) = 1414.69, p < .001.
Students aged less than 30 were less likely to pass their modules than were older students, χ²(6, N = 156,996) = 397.38, p < .001; women were more likely to pass their modules than were men, χ²(1, N = 156,996) = 69.03, p < .001; students with medium or high prior qualifications were more likely to pass their modules than were students with low qualifications, χ²(2, N = 156,996) = 257.75, p < .001; and students who had financial assistance were less likely to pass their modules than were students who did not, χ²(1, N = 156,996) = 458.54, p < .001. When these effects had been statistically controlled, the pass rates for the three groups of students were not significantly different from each other, χ²(2, N = 156,996) = 0.48, p = .79. Table 6 shows that the pass rate was not significantly different in the students with ASDs only or the students with ASDs plus than in the students with no disabilities. It may be noted in particular that the nonsignificant tendency for students with ASDs to be less likely than nondisabled students to pass their modules was largely due to the effects of confounded demographic variables.
With regard to obtaining good grades, the combined effects of age, gender, prior qualifications and financial assistance were highly significant, χ²(10, N = 76,724) = 1883.38, p < .001. Students aged less than 30 were less likely to obtain good grades than were older students, χ²(6, N = 76,724) = 295.74, p < .001; men were more likely to obtain good grades than were women, χ²(1, N = 76,724) = 7.17, p = .007; students with medium or high prior qualifications were more likely to obtain good grades than were students with low qualifications, χ²(2, N = 76,724) = 703.89, p < .001; and students who had financial assistance were less likely to obtain good grades than were students who did not, χ²(1, N = 76,724) = 318.41, p < .001. When these effects had been statistically controlled, the proportions of good grades for the three groups of students were not significantly different from each other, χ²(2, N = 76,724) = 3.07, p = .22. Table 6 shows that the proportion of good grades was not significantly different in the students with ASDs only or the students with ASDs plus than in the students with no disabilities. Once again, students with ASDs only were, if anything, more likely than nondisabled students to obtain good grades.
Conclusions
As far as the student population of the UK Open University is concerned, students with ASDs who have no additional disabilities tend to be younger than nondisabled students, they are more likely to be men, they tend to have lower prior qualifications, and they are more likely to be receiving financial assistance. They are as likely as nondisabled students to complete the modules that they have taken, to pass the modules that they have completed and to obtain good grades for the modules that they have passed. All of these conclusions remain the case when the effects of age, gender, prior qualifications and financial assistance on attainment have been taken into account.
The Open University has an open admissions policy whereby applicants are accepted onto most of its modules (and nowadays most of its qualifications) without imposing formal entrance requirements. Nevertheless, the students with whom this investigation is concerned are self-selected, insofar as they have chosen to study with the Open University and can thus be presumed to have made the decision that they can cope with the demands of its modules.
The present results are therefore consistent with suggestions in the literature that up to 60%
of people with ASDs are intellectually unimpaired and by implication can tackle the academic challenges of postsecondary education (see VanBergeijk et al., 2008) . The practical implication is, as Chown and Beavan (2012) concluded, that given a supportive learning and teaching environment, students with ASDs can perform on a par with their nondisabled peers.
Students with ASDs who have additional disabilities tend to be younger than nondisabled students, they are more likely to be men, they tend to have lower prior qualifications, and they are more likely to be receiving financial assistance. They are less likely than nondisabled students to complete the modules that they have taken, but they are as likely as nondisabled students to pass the modules that they have completed and to obtain good grades for the modules that they have passed. The disparity in the completion rate between these students and those with ASDs alone (see Table 6 ) presumably reflects the impact of their additional disabilities (especially mental health difficulties, dyslexia or other specific learning difficulties, fatigue or pain, and unseen disabilities) rather than their ASDs.
These conclusions, too, remain the case when the effects of age, gender, prior qualifications and financial assistance on attainment have been taken into account. The implication is that teachers and support staff need to focus on accommodating these additional disabilities.
The estimated prevalence of ASDs in the general population continues to increase over time, although it is not clear whether this is due to a true increase in prevalence or to changes in diagnostic procedures, increased public awareness and access to relevant services (Centers for Disease Control and Prevention, 2012; Newschaffer et al., 2007; Smeeth et al., 2004) . 5 Fombonne (2009) 2. In 2012, the UK government required English universities to increase their fees to reflect the true cost of delivering their programmes and extended the availability of student loans. To qualify for loans, students have to register for specific qualifications, and since 2012 a majority of Open University students in England and Northern Ireland have registered for entire degree programmes rather than for individual modules.
3. In North America, 'unseen disabilities' are more commonly referred to as 'invisible disabilities' or 'hidden disabilities'. However, 'unseen disabilities' is widely regarded as an unsatisfactory term because it covers a large and heterogeneous group of disabilities.
Even so, it is routinely used in UK national statistics on education, and diabetes, epilepsy and asthma are the most commonly cited examples. The Open University's records do not permit the disaggregation of different groups of students within this category.
4. Most first degrees in the UK are awarded with honours, which are usually classified as first, second or third class, and the second class is normally categorised into an upper and a lower division. A degree that is awarded with either first-class or upper second-class honours is often described as a 'good' degree. When determining the class of honours degrees at the Open University, the boundary between Grades 2 and 3 maps onto that between upper and lower second-class honours.
5. There is a suggestion that, in the UK at least, the prevalence of ASDs may have reached a plateau in the last 10 years (B. Taylor, Jick, & MacLaughlin, 2013 Note. Module grades vary from 1 (distinction) to 4 (bare pass). Grades 1 and 2 are 'good'. Note. Data show the odds ratio of each outcome in students with ASDs compared with students with no declared disability. *Odds ratios significantly different (p < .05) from one.
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